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(54) DATA QUANTITY CONVERTING METHOD 

(57)Abstract: 

PURPOSE: To convert a variable number of input data into a fixed 
number of data without generating any ringing at a block end point in a 
nonlinear area. 

CONSTITUTION: A nonlinear compression part 12 performs the 
nonlinear compression of a variable number of data by inputted blocks 
and a dummy data addition part 14 adds dummy data for interpolation 
from the final data value in the block to the starting data value to 
increase the number of data; and the band limiting type oversampling 
part 15 consisting of an FFT(fast Fourier transformation) processing part 
16, an intermediate 0— filling process part 17, and an IFFTOnverse FFT) 
process part 18 performs oversampling, a linear interpolation part 19 
performs linear interpolation, and a thinning-out process part 20 thins 
out the data to convert the data into a fixed number of sample data. 
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£ © 7 D y ? «{c nM©fiSfc©#i&S^EE*Sx-^ * ^ P 

(Dm®®?-? £ T©ffi£liP B Tf -5 «k -5 —5 s -* 
[0 0 0 1] 

U ItfC, #^^»«fSM (#3-20 Sleeve* 
[0 0 0 2] 

fb#i£#«*ai'=>nT^5. coi^stLTii, 

[0 0 0 3] S*«^©i«fH*flF#fl:©«i.LT. M 
BE (Multiband Excitation: VJ^5V\*> F®S) 
fl^ SBE (Singleband Exci tation: i^>^JW^> KStl 
S) ft^b. A-^Zyj? (Harmonic) Wmt* SBC 
(Sub-band Coding : ffi^fijft^b) , LPC (Linear 
Predictive Coding: mM^Mftmt) , &St>«DC 
T <««3-y--f >3E!ft) . MDCT rtr7r-f KDC 
T) , FFT (Sifi7-UX«») «Sfc;fcl>T. 

[0 0 0 4] 

h^jA«3~4kb P s g«fc*Tfls*u m^-itmm 
fit. cn^o^tcsctisnsKFiir 

— iftScttr?— 3^:7 ^ ;i^fi*gcx— ^Srffl* ic 

t— ^©^TSigL/Tft^k-rs^^ Hua^b^a 



[0 0 0 5] L;&>Lfc#£. ±bBMBE, SBE, LP 

gfc*^b-f££:J£>, ^-©££^ h;i/S^bLJ;5£T 
[0006] sfc> »^b©Hfr{'^-^©^D->^ (^ 

(7U—A) ft©?*— *©<!&#— gjLTVvi^t, M 
^ S-JtffllfcKSKft-r S C <h*^-^M3S©j§ST^ 

[0 0 0 7] #fgBJItt, £©«fc3&**K«*T£3ft 
[0 0 0 8] 

[suH*#8t-ra&«>©^a] *%wi:#5f-^M 

Sfc&Stt. ^P^ft©&^-^X^fl2£SlT/^ 
;* - ^ x-^ ©«**«PiaE £ £ tlfc 9- 5> &#m®EM 

[0 0 0 9] ICT. ±ffi:/ny *ttfci5£0!)fflSc©# 

©#— a*— y->^u >£f*«rrj:'5 KTaoawsi, 

Z.<D-?Uy ^rtftt^©^— ^^e>^n-v^rt«l50© 
-^ffliiT^O, T'P-y^rtft^©^— iS'M^— 

n— y->yu >^«. fft (iisii^— ^© 

ift25ESE**L/, *-A— tr->^'U>y©ffi«kfc*Si;fcK 
L) I FFT (jffiFFT) lf©ii»EGSSE»*-rn 

[0 0 10] ±E#*»JEBBSnS5 f -^tLTtt, * 

— *\z&®i,fz : b<D$:m^z>z.ttfT%. mfcmziz. 

MB E (Multiband Excitation: -?)V^n> h* 
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BE (Singleband Excitation:->>^;UA*> KSd^B) 
^f-fb. (Harmonic) ft-Jg-fb* SBC (Sub- 

band Codingr^f^SH^-fb) > LPC (Linear Predi 
ctive Coding: mBJ-Wmmt) . $>!>WiDCT « 
IK^iM" >^S) . MDCT (€f77^h'DCT) . 
FFT (Kii7-'JX^g|) ^{C*5lt?>X^i7 h;ng*s 
x— f-^-tW*? * — ^ (LSP/^/-^, aA^* 

[0 0 11] 

Aft. zfay&ffl&Ttv^yymtotkCte^&nvits 

[0 0 12] 

[0013] aittut> a*ssti i f*a?T 

SMBEtfa-^KcfcOmtSStlfcX-'^ h;UX>^D 

a dB (m) =2 0 logjQadu) 
^©»«aEift3nfcjg«7*-^a dB <iii) ©illS 
m MX + 1 «. ±i£ b ct p tf <y ^ L T^fbT -3 
-5£flR (Mf@) ©SiHx-^b dB (m) \Z$m? 

•So ^n«— a©-y->7 p u >^i/— h (+r>:/;n/- 
a. dBmm^<nnm.mfe<Dm\z, m%Mi-^t>$>* u-\ 

aw^ a - 1 aw© =t o tt$E4^JfcEEKrffl9 & ffi L T *> «t 

[ooi6] mbe#3— yizAjizti&mmWi-te)^ 
pmmzm-r^>^j>ifmmnfs «. ®#8kHz 

T. Hr^«*S«3. 4 kHz GfcfcX*8&#«tt 2 0 0 ~ 
3 4 0 0Hz) T$>0, ^©iSV^^CS^Oifil^S 

T©e-y^^^ (Vv^mmizte^Tz-yr^jm) 

tt. 2 0-1 4 7g,KT&3. fct, tfyf 1 (A) n 

1X1^+ 1 ^m<N F /2 : a' 
N F /2^m<3N F /4 : 
a' dB (m) = a dB (m,^) x 



3c#. EI2©B(c^T«t-5^:X^^ Ml^*§ (x>-^n 

m («*.«2 0 0~3 4 0 0Hz) F*3T©;i©pi|@x-;5' 

Z.X\ -S»HJUI»» (AAStft) <a c SfflSl, - 
©-^Ji$cSStoj c ©S-i«SliS^BT©±fB7.^^ 
M©iI<lix-^£#£>&;i£T. x-^fB^c^-^t-r 
•5t>©T*-Sp 
[0 0 14] HlOWTtt, A*Sf 1 1*^©bJ^{S 
Uc (mmx+lffl) ©A*x-^£> ^tfl^ffiKfffil 2iC 
T09*.tfdB««fcffiB GttRJEB) Lfclg, x-^P 
&^i&##gBl 3 {CT-5£f@f!c (Mi) ©-x-^IC^m 
LTH*. x-^««SE«*#:a5 1 3 J4. ^5-^-^ 

maw 1 4 tnwwwRai*-^?— y->yu >?m ist 

+IW0 l 7, RC^iKiftSfSE*. FF 

T (jgFFT) «a«l 8*»6riEoTV»*. WWMIBS 

i 9T?tt^tiFpi$n, M9i#«ia»2 0TW9i*>nT. 
-Sf@^c©5 ; -iS't^o, mt)W?2 lfrzmvm $ n 

[0 0 15] ££T. «JfiTSMBE3|53— ^CfeViT 
#tB^n-5m MX + 1 ffl©Jgigx— ^?>J<& a (m) 
mttJiffiJSWjR (A-^Ex-y/7 7,) 0*»*St»fi/t> 
K#^-C*D. myx^fcfcttT****, m=0©/\*>H 

(DWm?-*? h^tbx, ±n> K©jgi(ex-^©<BIS« 

miK+iattt*. ^©Slix-^ a (m) 

ttffil 4fCT^JX.«dBM«(C^g|-r-5„ -r«Ct>%#6 

tlfcx-^ * a dB (m) tt^ t 

• • • (1) 

ifcgCcote, 8000/147=5 4 (Hz) 8000/20=4 0 0 

(Hz) nm&-e<Dm-zm9h-r2>z\£\zfcz>. fet, « 

&^ctt_hl?±IB 3 . 4 kHz^T©F B 1(Ci^8~6 3*©k" 

t)*., TOftiiodBfi^iSfiLT, 8-y->y;u 
3-y->y;U75^^5>5 ; — ^?r. — s©-y->^;p 
m«4 4-y->7 f ;Kc, ■^>7 r ;MBc«»*ff5t>»t 
-e*-5„ cin*^ 0 2©c{c^Tcfc5ic, — s©tf-7^ 

[0 0 17] *l:^5-r-^<«l 4{C*3^T. _h 
BBm MX + HH©JEEifiSx— ^ a dB (m)SFFTL^S: 

(2©^#SMH0 N F (^JA^Np = 2 5 6) (CMftT 
£>. -T/it)^, mjjx+ld^Np ST©EF^©^5— 5* 
-^a' dB 00 ttT, ^Jx.« 
dB (m) =3^(10^) 

k, +a dB (0) xk 2 
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fcfzV. k! = (3N F /4-n) / (N F /4) 
k 2 = (n-N F /2) / (Np /4) 
3N F /4^m<Np :a' dB (m) =a dB (0) 
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S;fflHTIfit5. EI3tC^f±5t', 0~m 

^©EFbIKtc©^^— ^a dB (m) SrffiSU 111^+ 1 

&*> a dB (n MX> SfiWt. Np /2^m<3N F /4© 
SlllttfiffiWciML, 3N F /4^m<Np ©EFflT 
«^D-y^rtcoft?JO©x-^a dB (0) S««pr-BJ:5& 

[0 0 18] TtetoS. H3lC«ru-hMft"^*K» 

A/T?i§i6T»$<©T&S. FFTm ^&ffi©i£^£ 
El 3 © B&Sli fc^T «k 5 K« 0 il UiftJ^ t t, T H 5 © 
T, m=N F Oj^tt. m=0 t^^n^dtfC^-So 

[0 0 19] CilB. FFT«fc««8fcMl_hT*Jf£fT 
3^oUy^)U^V>^^:ffoiz, 7E©EI 3 (C^-rtft± 

nk-r&5izm&m&M-<DM& (m MX <m<N F OKIB) 
IC*HK:0tt»*fT3fc. ^tMEjA(CTB4C!>tt«IRIC 

t>ntz<ttz>. ^<Dj^ot^M:^m±-r^rzsb\z, ± 

tm 3 tc^Tct 5 ic, 7n <y ?ffi&izMtem<D&it& 
S. &*, ±15^5-^— ^Oft^0iJ©flfi(r. 03 ©5£ 

[0020] #fc, ±sBN F & (N F t*->y;w »r&36 
stifc^j i:Mbx. utrnmrnm*-/*— 

>#Wll 50FFT (iKX7— UXKtt) mm 
SB 1 6 (C<t N F j*FFTSJfiU 0 5 ©AlC^-f £ 
■5ft0~N F ©»?!l (X^^h;W Sr#S. EOStai© 
0~7r[Cffi^-rsa5^t, tc~2 TrtefflS-r^gP^i:© 
IWfc. +F^Oigs6MSgl5l 7icJ:D. (O s -1) Np 
I@©0£b3s63„ £©£:#©O s A— iJ-^'J 
>^«it^ (Ixv-^-) left*. 0IJ*.fcfO s = 8 ©*§£•£ 
tt, H5©BK:*-r«k5fw±affiR5iJ©0~7cffi^»»i: 
tc~2 7tffia»«-4:OIW»r7N F ffl©0SK*. 8 Np 
* (0iJ^«Np = 2 5 6CDt*2 0 48jft) ©ScJflfcf 

-So 

[0 0 2 1] ICt, ±|B0 3S«>8Wm. LPFMlt 

TO s Np ©RWfcttU O s Np TftffsLTHSx-f 
¥*)V7 4 )V21fl. B6©A©;fciliTOST<fc3&7r/8 

K+)->7)ipm%2>z.ii\zts:z>. z.<D7* )u?mmz& 



[0 0 2 2] ^(C, IFFT ffiFFT) MJlgB 1 8 tC 
±9, O s Np * (#R«2 0 4 8,&) ©i£FFT£fr 

ftfiW?*-^ (^S-x-^t/^t?) *»#&n*. d© 

^©WS&fcaHK T^*5^0~O s X (m MX + 
1) IMWiM (7n©S*S^-^a dB (m) ) 

[0023] &iz, z\ti&mi£(DT-*mz&m-?2>tc 

SbiZ, m.mifcffl&ftS, i8®Ail -tSBm^ 

= 19 (3HftiWO^A>t<», SWt*— ^OffiHfc*«2 
0) ©«-&**bT*0. O s = 8<hLT8fg 

s|— A*— 9->7 p U>^-r-5^i:»C«fci9, E18©B{C^-T 
<fc5(C, 0~7t©F B ^icO s x (m m + 1 ) = 1 6 0f@© 

IRIffil 9T— £ffl»N M , #Jx.ffN M = 2 0 4 8 

[0 0 2 4] dDHMMIIffii 9lcJ:DitltM 

msnT#6nfc*:-sfefflSkN M (^jx.«n m =204 

8) ©x— ^5r^LT*3D, M2 0 4 8it>7 , Mr 
-^£H»T^©-ir>:7>&M (^(Jx.«M=4 4) 
SfcfcK, F B 1?l#®agP2 0 2 0 4 8jS©f-^ 

*M5I^T4 4j*©x— ^*»T^»S. ddT, ^0~ 
^2 04 7#B©-y->7 P ;U5 :: -^©^ DCfi (EflSx 

-^n, ^o#s©x-^ffi) «eai-rsi6M?*%^<o 

T?, nint (2 0 4 8/4 4) • i) ©ffl^W?l#ffl 
tLTS^U 4 4iCDr-^5f §J;5l:tntfJ; 
V^o fzfzL, Ui^4 4TS>0, n i n t «, neares 
t integer . ?ttfc'Sft , biEV>fiRfl«ji*?HfltT& 

[0 0 2 5] ^©J;5{CbT, — ^■tt>y;HS:Mf@©5 :; 
-^tC^Lfe^Jb dB (n) , fcfc'Ll^n^M, 

[0 0 2 6] (^«»*V»tt7*3— ^ffl© T 

ft $ n/t»5iJ b VQdB (n) 65Mfi©iS(^T-i' ^f#S„ 
^©x-^JSr, |s|^©73feT. -r&*>-fe*«WIS^— 
A*— tr>yu>^ eSlffiFfl. Fri13l£©^n-?M©1§ 
^SlStCtKiD. «6»JS:#-f> hiS©±iEm MX + 1 
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fi, 2 7t/plr^<J6^n, 7t/co=p/2 
l = inint (p/2) tLTlttiTtS. ^^mnix 

[0 0 2 7] ^{C, ±j£Lfc«fc3fcx-*SrJHfc£8;# 

#3— ;S0 CD— lOMBE (Multiband Excitation: T 

J»Lfctf*S»WlTS. £ATfcRWr*MBEJl?=i-^ 
fi, D.W. Griffin and J.S. Lim, "MultibandExcitatio 
n Vocoder," IEEE Trans. Acoustics, Speech, and Signal 
Processing, vol. 36, No. 8, pp. 1223-1235, Aug. 1988 
l:HSSnt^5t)OT*t3, »<DPARCOR (PA 
Rtial auto-CORrelation: <H§efflBC) #3— y^T 

-f P y £ feS U- Aff (CtfJ 9S**.THfc©fc*# 

u MBEjHn-ytn mnm (mc^ayz&z^ 

!47U-Art) OMjftftM«Wdr)»* (Voiced) EBB 
(Unvoiced) Effit^ffi-r* tt^&JtT^fc 

[0 0 2 8] UllOtt, JL!2MBE#u-yic#3§Bj£ 

x w (k, q) = x(q) w(kL-q) 
ttf.2>. Z.<D (1) jSICfcWT, kti:/D';/?#^£\ 

U ^SiMcDA^tS^COqSgCD^-^x (q) iC^tbT 
JSk^Py^©* (^^OK^) M3£w(kL-q)(cJ;9;g 

w r (r) =1 0 ^ r < 

= 0 r<0, 
Sfc. tefrtfUBMU 1 0 4 T©BI 1 1 COB IC^-Tck o ts. 

w h (r) = 0.54 - 0.46 cos( 

= 0 

Tl>5. ZLOJl^&flMftw,. (r) **lr»ttw h (r) £ 
ffll/^t#CO±|2 (3) ^CD^M^w(r) (=w(kL- 
q)) ©g*KIH)tt, 
0^kL-Q<N 

k L-N<q^kL 

ft-3T«f!l>ltf±E^»J6©«^C«B8»w r (kL-q) = 1 
<hte-5C0«. El 1 2fC^T<t5lC, kL-N<q^kL 
©£*ifc€>. ±12 (3) ~ (5) 

(=2 5 6) t»->7 p jKZ)^*t, l (=16 0) -y->:7> 

■fOfUiiLTHJXClt^SbT^S. tTF, ±SE (4) 
5£> (5) S:co#^MIST«IDm$tlfc#N^i (0^r 
<N) C05*+r>7 p ;^J^, t^ftx„(k.r) . x wh 
(k, r) tSSTiltttS. 

[0 0 3 0] SSbWtffiSW 1 0 4 TB, 0 1 3 IC^f<t 



£>„ cicoiai otcis^x. a^s^i o nzu^pmn 

HP F (A-T/^^JkSO ^©7^M 1 0 2Kjt£ 
*XT\ (itrSt) t7t7 ^©i^tS^ 

Mm. (MX^2 0 0~3 4 0 OHzfcMIS) <Dfztb<D'J>tl. 
<£1b{&mf&ft (2 0 0HzOT) OMJ*35*ff*3n*. H 
C07^;l^ 1 0 2^bT»6nfciW. ify^mm 

SB i o 3 Rtf&tf>tt4Bs» i o 4 fc^ft-f-'nMe.ns. 

>7;MBcN (^BN=2 5 6) #ffiT^nyi7»«S 

n (**i»«^»«K:«ks«omb*«ffton) , £<o:/ 

ZL<D£5f3.WQtiiL-7nyi7 (2 5 tt>Zf)V) 0!l 
Alffll lCOAfC^-TckolCL-y-^^ (#|x.tfL=l 
6 0) C07l/-AP^HT-B#rattl^rS]^»^-ttT*5 0. 

9 6^>7";W t6oT^5. Sfc, &j&»W-4&3» 1 0 

[0029] ioi-s^at^ftiaassacTfai-rt, 

• • • (3) 

**WBffl3ft5;:ifc«fcD5 s -$'x w (k,q) 
itSrSLT^?.. t-y^ffiffigin 0 3|*rT*CD|g|l 1 CO 
AJCw-r«k-5S:*Jga!0*^OSSHI»w r (r) tt. 



N ... (4) 

r 

/\3>^380«^CD«M»w h (r) 
2 7tr/(N-l)) 
0^ r <N • • • (5) 

r <0, r 

•5fC, ±12 (5) SC0/NS>^^/6H-t^,nfel^'Dy 
^2 5 6i)">7 p ;i'C0-y->7 p ;^Jx wh (k,r) KttLTl 7 

9 2+»->7 F ;^coo5 :; -5'^ia$nT (v^^-sois 

J6$nX) 2 0 4 8lJ->7 P ;l/tSn. £CO2 0 4 8tr> 
^©BSWW^-^JfcfcfLT. tt^tftgPl 0 5ICct 
D0iJA«FFT (Ka7-Ux««) ^com^m^S 

[0 0 3 1] \Zy^tmW>\ 0 3t(i ±|2x wr (k,r) 

co+)->7 p ;i/^j (i ^D>y^N-y->^;u) tcSo'vv-ctfy 
«. i^ay^lco#iocoi7'j •y7 p i/^;p$:iS:^LT 
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©«^©e— ^u^wpsttmu ;in<=>©#-y-:/ 
©*ft&© bf- 7 ©1*1©** e-^**Br^©HffieU:© <h 

t^ttt, ?gSE7u-Am©7u-A, ®mm'&v> 

7 U— &nfc tf y ^(C*t LT^©P^^ri^^ 
T± 2 0 5K©ttH[*3K:fc*»l£— £©£-?& 

^©t;-v^aatjgi5i o 3T(W-^>^-^i: 
^sjtfew^^^ctf-y^©-^- ^tT^n. ttm^ti^c 

S(j) =H(j) I E(j) I 

tcw s = f s /2fc*fJ£U -tf>yu>y«ife«:f s = 
2 ttco s 75*0!I*J28 kHz©i£»Cte4kHz£*to£:t* 
±12 (6) A't'fc&friT. M&8M±.<D7>*i7Y)\> 1 r— 
^S(j) WMl 4 CD A\Z^-? J: ofc&MCDt^. H(j) 
01 4©B{C^-r=t-pfj:7t:©^^^ hJly^—? S 
(j) ©7.^7 h;i/&f$Mt (X>^n-7 P ) E 
(j) tt. HI 40CC^r«k3«:*W"<;i/-e«aiW«:® 

Z>. Tfct>*>. FFTX<7 h^S (j) tt, 7,^9 h)V 
X>^o-7 P H(j) tiieffl^O/W-X^? hJl- I E 
(j) I tffliiLTtrJHbStlS. 

[0034] iMm&mnconv-T,^? V)v I eo) 
vmrnti (eyfia) *#*lt, i (a*> 

£m =S {|S(j)|-|A.I I 
j=a ra 

9 £ m bo, 

=2S II S(j) I - 

9 I A. I j=a„ 



[0 0 3 2] jftttft (77<» CyW- ^SBl 0 6 

fctt, e^^aim o 3T»im3nfcSER k>x^ 

+ -) fifi©«. (57) tfy^x-^t, 0 
5 ICJ: 9 F FT^nfcB»»±©r-^ 

iaaatry^-^tt^+'Wc. o. 2 ml s*ar*T± 
>f) ®77-f >tfy^x— ^©tt^ifiiiiitr. ~©£ 

^©7T^f>-t»--5 1 ©¥fe<i:LT, ^^>($2>-&^(CJ;-5 
(Analysis by Synthesis)ffi£fflU» -&/&£nfcA 

Z> i -5 \Z e -y 5 1 £jg/uT t 
[0 0 3 3] ^©tr-y^W^r'f >17-— ^{COHTaBIW 
5fe-T> ±|2MBE#3-ytC*5ViTtt, ±I2FF 

T^»Cctoat^»$nfc««iSc«i±©x^^ mi^- 

0<j<J • • • (6) 

A> F«fc« 0 ig-Tct o tclE^J-f S z. t tc=fc 0 ~j£3n 
3„ £© 1 A> H$r©jS^fi, #J;t«±fe0 1 3 fc^T 
±5^2 5 6-tJ->7°;P©/N5>^BI&IC 1 7 9 2+>-> 

•7° )v#<D0 ma (ois*) ufc«»*Wrm«ifir 
[0035] ±ieey^fc*si;T*MH£ft;fcS-/ , c 

>F«lC. ±fBH(j) £ftat£-tr£J:5& (#A*> Fft 
©X7-*«/Mtrr««fc3&> fit (-aoSNB) I A m 
l^*J6-5) 0 Zl^T. 0tJ;L«lgmA*> F (KtmiiSiffiS© 
W«) ©TRH, ±l0^^f^na m . b ffi t.fZ>t. 

[0 0 3 6] 

lii] 



E(j) I } • • • (7) 

[0 0 3 7] 
[»2] 

I A. I I EG) I } I EG) I 



.*. I A- I = 2 S I S(j) I I EG) \/% I E(j) I 2 ••• (8) 

J ""Sin J ~3.ni 

tfco, c© (8) 5^© 1 A m i©t*. x^-E,,,^ sb, '&z>nrc&mm 1 A m 1 £fflv>r±ge (7) 



(7) 
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«fc3ft#A*> h*S©l5-£ m ©:£A> F<Dmm&z £ 

[0 0 3 8] ffcto^. ±EtTy^ttaffil 0 3T*J6 
£>ft&^ 7 tyf*4>-EfibT. Wttf 0.25 

fOfiSE e m ^^24.-&o £©*§£•> fc!y^jW£*Sfc/t> 
K«W%*0, ±E (8) J13&gSc«Lh:r-^© 
a*7-x^^ I s (j) I tlsd^m^x^^ h;u I e 

(j) I tSfflWCLE (7) e B £##K * 

©£A*>F©*gftHB£ £ m d© 

»1 0 6Tr«jl©77'f > (««J^« 0.25 bfy 

S {I S(j) l-l 
j=a ra 

NSR= 



[0 0 3 9] ^Ify^r-f^- ^©UMUfccfeU 

xtt. wijisriBiwfc-rsfcAK:, 4A>Fwrw (vo 

iced) <0»£*fflB£LTH-5*«, iizELfccfc^lCMBE 
#3— ^Kfi^Ttt. HR**J©«»S«iJbK:itoU*« (Un 
vo i ced) ffi.Wl*W&.T S t ^ 3 ^Jl/^ggffl 

[0 0 4 0] ±EJBS»KfcJy^y— 0 6A»6©* 
jgfc! v^X.zmiM I A m I Of-^tt. 
WSiJgpi 0 7 iriM^n. ±E#a*> Kttfc*^/*S^ 
^(D*«Jgij*«fftons. c©«gij«fea6(c. nsr (y-f 

0NSR(1 
[0 0 4 1] 
[&3] 



A. I I E(j) I } 



j=a m 

£©NSRffi*«i?r£©Hfii (#JxJiO. 3) ckD 

i a, i iE(j) ncct£is(j) i©iEftWf»A<ac^ 

(±EISie«^ I E (j) I UT^jglS-P&S) 
t*U(WT?#, aiA>h**UV (Unvoiced, t 

t>tlX^Z>£$mx£. -?-©A*>F2rV (Voiced. 

[0 0 4 2] IftlfffFtiBtf 1 0 8fctt, SB!E3E«I 



(9) 



S(j) I 



I £©&x-*. R^±E*^#/^*WjiJ*l 0 7 

a^ov/uv arj*B/*u*iF) wgijf'-^jwwea 
^nm^i o 7\z^xmP^ <uv> t^jsuan^A 

>FfcHLT. SflEJB«**«>Ttr>*. d©UV©A*> 



FlC"3liT©S« I A m I yytt. 
[0 04 3] 

[18:4] 



I Ac 



UY* 



IS(j)IV Cb„,-a n +l) 



[0 0 4 4] £©««WfHBaM 0 Sj^S©?*— 

x-^fc^ (-«©+»- >:/u >^U- h^$) g&io 
f 1 ti*;i;T^&IS:W±-r©^f'J^|gc^S^0, x-* 

ja«**34 0 0 kB:STtt5t. d©*^l#«^± 
Etf-y^HJtSUT, 8A>F~6 3A*> FK#fiJ£tl-S> 

A m I (UV/OKCSBIA, l uv t>"£tr) 5*-^© 



• • • (10) 

f@$cm MX + 1 *>8~6 3 £.m£?2>Z.h\ZtS.Z>. £©fc 
ft^-^ft^ftffi 1 0 9 Tfct. -©'5T^{@l&m MX + 1 © 
£185*— femmA <6l*.tf4 4fl) ©x-^tC^ 

[0045] z^^mmmtz^uxit. 1EH1-H 

9i*tciK0JLfcJ;5{c, «jft»«i±05firSW»* l 

^ ■=> 7 □ y 2 l*!©*^)©^— ^ *T©ffiS:ffiM-r S =fc 
^ft^S— r— ^*<«PUT'r— ^ffli»cSrN F fflfcifc* 
LfcIS, «««iJ|51S©O s « (0sjx.«8 fg) ©*-A- 
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C©O s {g©{Hlfc ( (m^+l) XO s O) 
©S^x-^£iSi$1tl?flLT£ £f;r#<©N M tiI WZ. 
«2 0 4 8<B) (CffiSlU £©N M fB©^-^^?!^ 

[0 0 4 6] ^ICDx— 5>'&Wgffl>\ 0 9*^0^— ^ 
1 1 0(Cjiie>tlT, RJf^fSicCDx-^tttC^i^e.nT 

i od^wa^btu*^-^^ massTi 

it- 0 6a»5©«tt« (7r-f» hf-y^-* 

fa. Ky^«F<wb*i i m^ss^i i 

1HI9JW1 0 7i5»S©WJ»#/fcJirgf (V/UV) Wj8»J5* 

m^sa^i i 3*^bT«tomsns. cine 
©aw**? i ii~ii 3^f,©r-^s. ^©e 
my h©«^t$nTeiii$n^o 

[0 0 4 7] &i5. ^ne.ffl#r-^H, ±tBNHt>"7 P 
;p (0fjK.«2 5 6-y->7 p ;w ©^Uyi'rtOT-^IC^ 
UTfflS*Mt";:£K<fc9»5ft5t>©T&«>a«, :/n 

ffiTf»Sn*. T&fr*., ±12:71— AHI-rtyff 

v/uvwbijt*-*. a*x-^*«58»fsn*c 

[0 0 4 8] e^^tlT^etXfcifB&^-^tC 
*^t*^M^£^/&TSfc£>©£7£fl'J Kfld) 
©aWfflWtfcoWf. 01 5*#iiL^:*«&BiWrs. 
£©0 1 5 tC&WT. A7JST 12 1 tCWLhJB^ 

WfcSnfcKyff-i'a', *fc^*«fl 2 3Kfcfc± 
BBV/UVt!|giJ7*-^3&«-€-n-?*l#«&*n*. A^SST 
1 2 l^SOS^iBS^-^tt. iSS"?* h^^Pfbffi 

1 2 4fc36SjhTi»« ; Htsn, 5*-^»a!3e«*i 2 

V m (n) =A m (n) cos(0 

giJ£nfc£T©A*>K©W^£Jl]2¥ (2V B (n) ) L 
T***W&**#V (n) £-g,/£T«>. 
[0 0 5 1] (11) tt<DA a (n) tt, JiE^JS^ 

A m (n) = (L-n) Aqu/L 
©SlCkBA, (n) *wncm««kn. 

(0) =mcL> 01 n + n 2 m ( 

\Z£K>&tt>Z>ZLii&-V&2>. £© (13) iWC, <f>om tt 
iilB^^U— A©ft3g (n = 0) T©SgmiffilSi&©#: 
fi C7U— AaWHfltfB) o) 01 tt^7l/— Aft 

« (n = 0) T©*#A««», o> L1 «K^fi)E7U-A 



5 T«> ±i£LfcEI 1 ~0 9 OReB tjt*IHWftiiHClft*« 

tePtttitMi 2 7^iten«.o AMfi 2 2d»6© 

Sft, x-^ftiSMBftWl 2 5, W^-&figg|5l 2 6R 
#5&/*#^!cg& 1 2 7lCjt<=>n3„ S&AfcSSHPl 2 3 

^«^j*aRi 2 7»cit?)n«.o 

[0 0 4 9] #P&&l8ffll 2 6Ttt«iLf*S»K(cosin 
e)*d«fcJ:OI«HimhC!)*) l » : S«»*ft|jEb, *B*fif 
^fifcg&l 2 7T««SJA«* r 7'T h/-rX£A>h*AX:7 
^M?7-fMU >^LTI$IR]*±©3i**ffift»£-& 

j£u ^ne.©#w^«-&figis^i:ii^w-&^^ts 

ttJFffil 2 9-eing£^l>T, ffiMf 1 30i0®0 
ffiTJ^tcLT^-S. d©*&, ±BJB«x-^. Mnt 
^-^fttfV/UVWM'r-^tt, ±IBt>WB#© 1 7 

u-A (L-y->y;k 6 ou->:?» m\zs.m 

fit 5: 1 71— A4>©m«4M>&gK:m7S&7^-^M 

k-A) ©#x-^ffi^«P B 1(CctD*a6^„ 
-&/&R#© 1 7 1/-A («*.«±ffi#W:7 A©«f»to&» 

JWHT©*?*— ^tffclMI W<D&f&7 k-A©ft3g) 

-y->7 p ;k^T©&5 i -5'ffi<h^^?>ti, ^ns©t> 

^;pj«ra©#7 i -^«**IIB]K«kD*«>S«J:'5KLTlr> 

So 

[0 0 5 0] *J»lp&rtasi 2 6KisW-S£j&fl 

mA*>H (^mi^iSS©^) (r*5ttSB#Wtt±©±ie 

1M71/-A (L+)->7 p Jk «a« i 6 o-y->7 r ;w 

^0*r^*V B (n) ttStt, C©^fig71/-Art 
©RtUSH >5*>yi7X (i*->y;i/#^) n*ffl^T, 
m (n)) 0^n<L • • • (11) 

■T&to^, ±83^7 k-A©5fe« (n = 0) T©^m 
KMft©S«SttSA 0]l . KM71/-A©^ (n = 
L : *©-&^7 1/-A©5fe«) T*<DmmT§am$L(DMmm 



+ nA Lm /L 



(12) 



[0 0 5 2] &\Z, ±g2 (11) ^^©fifflej, (n) 
coli-coqj) /2 L + *om + Act)n 

• • • (13) 

CDfem (n = L : ^®M7W- Aft® T©»*^jg 
ife^C^^n-?-*n*LTt^<. -hl2 (13) ^^©Acoti. 
n = Lti3^5^ffi<i> LB1 ^0 in (L) K«8Fl/<S:*J;5ft: 
S/h©Aa>«ri8srf •£>. 
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[0 0 5 3] WT. ffi§C©aimA*> KK^T, *tt-t 
nn = 0, n = LCDt#OV/UV*iJgiJiig*(Cj4;i;^± 
B2SSA,,, (n) . ttffl0 B (n) ©^S&^rSiftWTS. fg 
mA*>F#. n = 0, n = L©tr>-f*l*>V (=£/*#) <h 
£tt£*&K. &MBA a (n) «. ±mLfz (12) ittcJ: 

0, esisnfcig*ffl[A 0ll , A Lu ^itammLxmmA 

n (n) *Jfffi-rntf«kV». (n) «, n = 0T6> 

u (0) =* 0m ^e.n = LT6> ni (L) ^taSiiK 
Acofc^rTS. 

[0 0 5 4] XlZ. n = 0©i:tV (*^#) T. n = 
LffitfUV <»fl*ff) t^nS*^tC, «iHA m (n) 

e m fl» =*Lm -m (w 01 

[0 0 5 6] _hfBn = 0, n = L©wrn*>V (#jS 
m tSnsi^H, 6> m (L) *»* Lm tS:S«k3KAci> 

0 m (L) =mco 01 L + L 2 
=m (w 01 + co L1 

= ^Lm 

Aco = (mod2 7t ((<f> Lm - <f> 0m ) — mL(co 01 + w L1 )/2)/L 



a b (o) ©ea&SMffiAo^sA, a) r-otfts 

-So teffl0 m (n) «. e m (0) = <J> 0m £U #OAco = 
0 iT-S. 

[0 0 5 5] S^lC, n = 0©t#UV (StJ^) T\ 
n = L©<h#V (WJ*ff) L1*nZ>MG;\Z\Z. 



(n) «. nsOTCilA, (0) *0£U n = LT£ 

aisnfcfiWttA^t&s ±5 tnsisiaiBi-rs. 0 

m (n) to^Tfl n = OT-©ft*B0 m (0) tLT. 7 
l/-A^T©{ifflffi<£ Lffl £ffl(^T. 
+ o> L1 ) L/2 • • • (14) 

*K3&r*^jfefCtPViT«Wr*. ±32 (13) i£T, n 
= Ltg< Z\b.\Z£.K>. 

m (colj-coqi) /2 L + <f> 0]I1 +Aa)L 
) L/2 +<f> 0m + Ao>L 



(15) 



£ft-2>. £© (15) ^Tiod2 k (x) ttt, x©±ffi£- 
7r~+7t©|?a©fitTig-fW&T&-5. #J;t«, x=1.3 
7r©<h^mod2 7t(x) =-0.77r. x= 2 . 37t©±:^mod2 
7r(x) =0.3 7C. x=- 1 .37r©t#mod27r (x) =0.7 

[0 0 5 7] u^f, 016OA(1 ^«^©X<^ 
h;l/©— #l£^:LTi5D, A>F#*f (A— ^rZl^X^- 



>A) m^8. 9, 10O§A>WUV 



f) £ 



sn, iifi©A*>Kttv (w^«) tsnxv^. '©v 

WTJ**) ©A*> F©P*IHim#tf±flBW*ltefi6a. 1 
2 6Ct0^n. UV <*Sj*iF) ©A*>F©^« 

[0 0 5 8] «T, «t^#£-j&»M 2 7i;*tt«ay»# 

©^fMWJ:©*^^ H/'fXfl^SJBS, R>T/£©A£ 

(^ixii2 5 6t>^n -zmmiis&mk (#j*.«a= 

Kl«k0j6W»W-£U STFTSaagPl 3 2tC<£ 
DSTFT (->3-^-A7-Ulfi) ©a^SST 

^(hiC^D. mi eoBic^TJ^fttfcy-f hy-rx© 

J^MIfcftUiWA? — X^f d© S T F Tffl 

3 2*^©A r 7-X'<^ HJH£/t>Kig<ftQ38R 
13 3tCitD, Ell 6©CtC^TJ;5(c, ±gEUV (& 
J**) iSnfe/^H (#J*.«m=8, 9, 10) tC"^ 
^T±fe®|g I A m I uySjftJfU ftfj©V (*^#) i: 
SnfcA*> K©S"H£ 0 ClT-So £©A> 
1 3 3{C«±tatii|@x-^> tf-y^-^, V/UVfiJ 

sut*— ^*«tt#e*nT«ris. A>Kig«jaiiapi 33^ 

£>©&*/«. I STFT4ft««l 34(CiH^n. 



asKi 3 4*^©m*w. *-7x-7yXip3¥gi5i 3 5 
tcat^n. i$ra«Lh-ejg*Sft (ftamMtottJ 4 x»m 

^myiV^^^olz) M*tttt£Lft**£>;i-— A— 

3„ =y y -?imn> 135* 5owA«t*«±B 
ip©gi5i 2 9fcMe>n-g>o 

[0 0 5 9] dWipfC, g-8-figg|5l 2 6. 1 2 7tCi5 

fflv&mmt. mm^i 2 9\z&vm%u®i£<DM&}£ 

T#n3¥LT> ffiMf 1 3 0±t)H±Sn&fj>«tS 
mOHJTo 

[0 0 6 0] ft*. JiKHl Oco^^WfiJ (x>n- 
F«> ©«^il 5©«^-&^gfiiJ (rn-Ki) ©« 

^T*So 

[0 0 6 1] ft*. *^BJ«±8BHJE^J©^-(cK^$n 

s : fe©TWft<. «^«^©*ft^-r. 

[0 0 6 2] 

^©^-^Sr^J^JEifSL, -Sgfli»fc3CilLTV»*>t 

SSTa5-&o (-9->X;P^lfil) ©fc 

»<o»««iififfl*- /x— tJ->xu >^as-jgri^ic. 
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MIS([(Dyny^rtT-^Olf©f-^ItISIfflT 

fit t ©ra **tro-rs ct o ts. -x-* *f*bn lt 
©ttiis«j££*T:/n -y ^ gnr*5. 

[02] ^-^WMk©— m*KWr*fc*6©*»HT 
[S3] FFTM©5^ftl^L&*»©--«**T 
[04] FFTW©5*-^WW:b3t«»©Jt(ft«*« 

itt^-T 5 ©HIT* 5. 

[06] FFT«©tt»C*W*7^;^U>i'»fN* 
ittHJ-r-5fci6©0T-*^o 

[0 7] IFF T«©JS[»^*-rHT»*. 

[08] *-/t— y->^u>^k:«ts-9->^;nsaEiji© 

[010] *3fiHfc««7 s -i'IHHft#tta»fflS*i* 
0Ta5-5o 

[01 1] S^[Jj?H41iT5fcJ6CHT*5. 
[012] fi*»^«iat3SSM»i:©M«*lttWr-5fc* 
©0T&S. 

[013] M0a»k (fft) %mM&£isT<Dmr$®i 

[03] 



[014] ffl&m.m-t<D7.'<? Mlo*— 7,^2 Y)V 

[01 5] *&miz&z> ; r-*&&&ijmi!>mmittiz 
[016] «^A^«^drr«iKc9«]»««j««iimT 



12 #*J*JEEtt* 

13 x-^fflRIHfcsMfrW 

14 ^S-x-^ttiPSB 

15 wwHBHffl*— /t— y->^g>^» 

16 fft (KiS7-ux*a) 

17 tpMOflS&fflSffi 

18 I FFT GgFFT) $aggB 

19 wmmrm 

2 0 RI9I«A9« 

10 3 tf-yxfcUttigP 

104 &frtfmm& 

10 5 (FFT) g& 

106 iUftfg? <7T-f» Vytt-Tto 

107 mp^/mp^ (v/uv) #ygiJSB 

10 8 Hi|eSi¥fiffigB 

109 "r-zmm u- h n >a*- 

h) 

110 ^ KJWtPfl:* 

12 6 

12 7 *^^-^^gp 



[04] 



0 ^mx ^-Nf Nf 0 mux -3-Np Nf 

(8-63) 2 * (256) 16-63) 2 4 (256) 

m — - m — - 




0 Os{nrvt<*1) 1024 
(80s- 630s) 



20^8 
(Os Nf) 



(12) 
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[0 2] 



[05] 



B 




<a)c 



\vhnr 



0 n lie 
k-0 ^ Nf 



Biaet- 



B 



7Nf<S»0 




0 TC 2TC 
k-0 *f N F 



(15TO06TC) 
8Nf 



[011] 




A 


















N 


. L . 


L 






(-256) 


(-160) 








B 


















N 


L 







[06] 



[08] 



nnn- n 



B 



0 * 



[01 3] 



27C 




0 1 



27C 



B 










2048trV7-/U 



(13) 
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[09] 



imi 4] 




01 




|S(j)| 



2W7 m 1 I 2 |3 | * | 5 | 6 | 7 | 8 |9 |l0|n |---fSift«t — 



B 




0123 



4344 




m- 0| 1 | 2 | 3 | 4 | 5 | 6 | 7 |6 | 9 |l0 111 | — EifffX - 



[016] 




m-0|l|2|3|4|5|6|7|8|9|l0|ll|--- ^3^7 



v/uv vvvvvvvvuvuvuvv 



B 



C « 



m - 

V/UV 



0| 1 I 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |10 |11 | —Stf«C- 
V V V V V V V V uv uv uv v - * * 
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HiffiB] ¥J5fc5*p6 E 8 B 

immm i ] 
miEMMmmzi mmm 

[miEMMmS^] 0 0 2 6 

[0 0 2 6] SVHiT* 3 -^ffll) T 

tt. ^©f ^'^XcfcO, h;K? te&tfjg^f 

<bStlfc»5«lbvQdB (n) **MJ*©*»7*— 

»*. *-©7*-*ai*, isi«o^Ffe-c. 

-rr^tCtO. fcBit^ > hl!W)±fBm MX + 1 ,£© 
R5»JK*C!frr*>. &*, m MX (*SV>ttm MX + 1) 

H, 2 7r/pT*J6^>n. 7r/w=p/2<£0, m MX 
+ l=inint (p/2) ch LT^aJT^, £©m 
MX + 1 ^OfitHIMR* t> t lz LTrn - H«ia*ff 
5. 

[¥tt*iE2] 

[fflIE^*«a«] 0 0 3 1 
[*KEl*l« 

[0031] ey^maiffi o 3th ±bbx 

wr (k, r) ©-tt>7 p ;U?iJ (l^D-^fNt^l/) 

art*, eBfflHH»*fflti*t>©«9f3fttfti&nT^*!&*. 

S (j ) =H (J) I E (j ) 

&)s _/4 tt = f s . /2»c*tj&u ■y->^ r «j>y«jft» 

f s 2 K tfMTLti 8 kHz ©i€-(C«4 kHz 

K»«r*. ±SB (6) iWc&^T. HS»Wl±©X 
hJUx— (j) j5«BI1 4<DA\Z7fi.T&ots.ffl& 

©<h£\ H (j) «u 01 4<DB{C7K-TJ:5&7t;CDX^ 
^h;^— (j) ©x^ hji^ggn (x>^p- 

70 £SU E (j) fit. 01 4®C»;*T«t3a:«U 

^-eHSiwfcias©^ (x^piM-r-f ->a» ©x^ 

(j) tt, X^i? h;i/x>^D-7°H (j) tSbigff^ 

£ m =E { I SCj) I - I A. I I 
j=a ra 

d©X5— e m *«/Jv<fr*«fc5& I A m I 

it. 



^OUZ-O^Xit. 1 Zfa-y %\Z-OZ 1 O©^ U y^M 

^D 7 i?) ©«^©b!-^U^f^ffiL, ^n 
6 © &t>" ^7* o -y ? © tf- £ ^ ^;U«©M*^ £ n £ * 

t*WfC*<fcS-&*«k'5fCLT«r»*. ^©-fe>^^'J v~f 
m&<D g Sffiir-^ © tf- V fiS tc*o*^Thfjz±S 

fflK^-^ (IBffli(il^P7i'N1j->^K0f-5' 

€r, cne©i«i^©if-^©i*i©«^:tf-^75t0T«©K 

ffi£U© t * fc tf- ^ {ifi£ tr £ h , 

■enJ!U^©i^t'«. ^ffi7l/-A^©7l/-A, 0ij 

x\mm.<iy7 v—Knim *>tiiz\£-y^\z*t vxmi&v> 

«1>-&il/T±2 0%©ISB(*!l;:&£ £ 
© tf- £ (CSt^TflfiE 7 V— A © tf *»3£-T 
S±5tLW5. d©tf-y^affi^l 0 3T«*-7° 
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